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to have specific educational backgrounds (e.g. pre-kindergarten through third grade teachers 
musL compleLe al leasL 15 crediL hours in early childhood educalion in Soulh Carolina2; Leachers 
must obtain a master's degree within 10 years of receiving their teaching certificate in Kentucky1 ). 
Some or Lhe policy responses that have received auenlion in Lhe academic literaLure include: 
requirements that teachers hold advanced degrees, requirements that teachers obtain teacher 
cerlilicalion, requiring leachers to achieve minimum exam scores, and providing financial 
incentives to teachers for better performance. 
Aulonomy over educational policy in the UniLed SLales is generally left lo the sLales, resulling 
in a varying mix of statutes and regulations across the 50 states. Not surprisingly. the certification 
requiremenLs placed on Leachers vary greally from stale lo stale; however, Lhe unifying feature 
is that some form of certification is required in every state. Goldhaber and Brewer (2000) 
invesligaLed whether Lhese cerlification requiremenls aclually impact sLudenl achievemenL. · lhey 
found that standard certification is positively associated with student achievement (as opposed 
to privale school certification or no cerlilicalion in the area laughL), while sludenLs or Leachers 
with emergency certification score no differently than students of teachers with standard 
cerLificaLion4• Boyd, et al. (2006) find that teachers wiLh reduced coursework, compared with 
typical university prepared teachers. provide smaller gains in student achievement in mathematics 
and English language arts. However, these differences are relatively small and disappear with 
teacher experience. 
Goldhaber and AnLhony (2007) and Clotfeller, et at. (2007) bolh lind lhal Leachers who 
obtained National Board for Professional Teaching Standards (NBPTS) certification in North 
Carolina were more effeclive teachers before cerlilicalion when compared with other Leachers 
who did not go on to get NBPTS certification. However. Harris and Sass (2009) find that teachers 
who receive cerLificaLion from NBPTS are no more effeclive aHer certification than Leachers 
who have not received this certification. Arias and Scafidi (2009) present a theoretical model. 
which concludes that Leacher licensure only improves Leacher quality if there is a vasl difference 
in average quality between "traditional" teachers and "alternative" teachers. This difference is 
nol round in the empirical liLeralure. 
Piglio and Kenny (2007), looking into the relatively new idea of "pay for performance," 
find increased studenl achievemenL in schools where linancial incenlives are offered lo Leachers 
for better performance. Unfortunately, their data cannot determine whether teacher incentives 
are offered al already high performing schools, or wheLher lhe incentives extracL greaLer effort 
from the teachers. leading to better student achievement. 
Similarly, Angrist and Guryan (2008) analyze the recently popular policy of requiring 
teachers to pass certain tests before earning their teaching certificate. They find that the testing 
requiremenL has liLtle LO no impacl on leacher qualiLy and Lhey purport that Lhis is evidence that 
testing proves to be more of a barrier to entry th<m a screen on low-quality teachers. The one 
posilive resulL is that the tesling requiremenL increased the probability LhaL Leachers teach a 
subject that was their major area of study. This leads to the question: do some majors better 
prepare teachers for educating sludenLs') 
Goldhaber and Brewer ( 1997 a) find that high school students of teachers with bachelor's or 
masler's degrees in mathematics and reading score higher, on average, in maLhemaLics and 
Teacher Qual(fications and Student Achievement: A Panel Data Analysis 3 
reading exams, respectively. Goldhaber and Brewer (1997b) find that tenth grade students of 
teachers with degrees and/or certification in mathematics score higher on mathematics exams. 
Similarly. Dec and Cohodes (2008) find that eighth grade students of subject-certified teachers 
score higher on standardized tests, but these gains are mostly limited lo mathematics and social 
studies. Boyd et al. (2008) find that better teacher qualifications in New York City lead to 
enhanced sludenL achievement. Ehrenberger and Brewer (1994) find LhaL students of teachers 
with undergraduate degrees from more selective universities show higher test score gains in 
high school. 
In contrast Lo the above-mentioned subject-specific studies, an abundance of research has 
found that teachers holding an advanced degree (e.g. master's and/or doctorates), in general, is 
nol associated with any achievemenL gains in their students (e.g. Chingos and Peterson (2011), 
Rivkin, et al. (2005), and Summers and Wolfe (1977)). This leads to the possibility that advanced 
degrees are only beneficial in specific subjects, such as mathematics (see Wayne and Youngs 
(2003) for a review of this literature). That result. if accurate, leads to the implication that 
secondary education teachers in those subjects should obtain advanced degrees within their 
subject. However, this gives minimal guidance to policy makers in regards to elementary 
education, where one teacher orten instructs students in all or most subjects. 
'lhe literature suggests that a teacher's major area or study is certainly important for middle 
school and high school student achievement. Unfortunately, few studies have looked at this 
relationship between teacher preparation and student achievement in efemeniary schools. Chingos 
and Peterson (2011) and Croningcr. et al. (2007) both find that elementary students of teachers 
with undergraduate majors in education do nol score higher, on average, in standardized Lesls. 
However, the Chingos and Peterson (2011) study uses data beginning in fourth grade. while our 
paper uses data begiillling in first grade and lhe Croninger et at. (2007) study only looks at 
education majors versus non-education majors. They do not control for the different majors 
within education. Education majors can choose from a variety or sub-fields, including, but not 
limited to: early childhood education and elementary education. 
Given that undergraduate and graduate education majors can choose from a number of 
specialized educational fields, one would assume that these specializations be tier prepare teachers 
to instruct at the specific grade levels. Unfortunately. there is no research-that we know of-
which supports this assumption. Boyd et at. (2009) look al aspects or teacher preparation 
programs in New York City and find a positive relationship between elementary student 
achievement and program experiences that link with the practice of leaching (oversight or student 
teaching and some form of a capstone experience). Harris and Sass (2010) find that teacher 
experience is positively associated with elemenLary student achievemenL in math and reading, 
but find no relationship between teachers' undergraduate training and elementary student 
achievement. Similarly, Betts et at. (2003) find lhal the number or college courses a teacher 
completed in a subject docs not have any meaningful impact on elementary student achievement. 
especially relative lo the impact or sludenL absences, peer effects and class size. 
We model a panel data production function with fixed effects using the Early Childhood 
Longitudinal Study (ECLS-K) to assess the relationship hetween different undergraduate and 
graduate majors and elementary student Lesl scores. Specifically, we aim to discern if there is a 
difference hetween education related majors and non-education related majors <md within the 
� �
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dummy variables for whether they majored in early childhood education (ECE), elementary 
educalion (EE), other educalion related major (OE), or a non-education related major (NE) in 
both undergraduate and graduate school6. The school principal background questionnaires include 
informalion on the racial composition or the school. 
following Croninger et al. (2007) we created a number of teacher and school specific 
control variables. These include: a teacher's ratio of math coursework to total coursework and 
reading coursework to total coursework, the school's average reading and math course ratios. 
the school's average years of teaching experience, an indicator for whether the school had a 
high percentage of certified teachers, an indicator for whether the school had a high percentage 
of teachers with adv<mced degrees, an indicator for whether the school had a high percentage of 
teachers with elementary education, an indicator for whether the school had a high percentage 
of minority students and the average socioeconomic status of a school's students. We also include 
the following teacher background variables: teacher's age, an indicator variable for teachers 
holding less th<m 2 years of experience, <m indicator variable for teachers holding more than 5 
years of experience, and an indicator variable equal to one if the teacher has a standard or 
alternative certification. 
'lhese same studenLs, their parenLs, teachers and school principals are then resurveyed and 
retested in 1" grade, 3ru grade <md 5~1 grade. The original sample is approximately 19,000 students 
from kindergarten in 1998-1999, but the data has numerous observations with missing 
administrative data. We filter the sample to only include students with complete test score data, 
and teacher background information. We also limit our sample LO sludenLs LhaL attend public 
schools and arc not enrolled in special education classes. After filtering, we arc left with 
approximately 5,300 kindergarten sludenLs in 1999, 5,400 in lirst grade in 2000, 3,300 third 
grade students in 2002 and 3,500 fifth grade students in 2005. The smaller sample sizes in 
subsequenL years are a resulL of a number or things: studenLs leaving Lhe country, students not 
being traceable, parents no longer giving consent to collect information on the children, missing 
informalion used in our study al the student-, teacher-, or school-leveF. Unfortunately, the 
kindergarten surveys do not include the same teacher background questions and thus we must 
also exclude the kindergarten data from Lhe test score levels model8. We are lert with a main 
sample of 1.392 students with data from first. third and fifth grades. Additionally, we include 
sub-samples that only include lirst and third grade or only third and firth grades. '11le sub-
sample estimations arc believed to be necessary because of the nature of teacher education 
variables. Generally speaking, an early childhood education major is trained lo Leach kindergarten 
through third gradc.9 Thus, we expect the results on the variables for early childhood education 
and elementary educalion majors lo differ across these Lwo sub-samples. '11le lower-grade sub-
sample (first and third grades) has 1,810 students in each year. while the upper-grade sub-
sample (third and firth grades) has 1,626 students in each yearH'. 
following Pryer and T ,cvitt (2004), we re-scaled the overall sample test scores in each year 
to have a me<m of zero and a st<mdard deviation of one. 
4. lIBSULTS 
'lhe results are broken into three seclions. Sec Lion 4.1 presents the results using all or Lhe students 
available at the appropriate grades. Sections 4.2 and 4.3 <malyze sub-populations of the students, 
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representing female students only versus male students only, and minority students only versus 
non-minority students only, respectively. Each seclion includes one table that analyzes test 
score levels and another that analyzes test score gains (the difference in test scores for a student 
from one tested year lo the next) as the dependenL variable11.12. 
It is imporLanL to analyze test score gains in addilion lo test score levels because it is possible 
that <m <malysis of test score levels will not capture all of the impact of certain variables. For 
example, one could find that students or teachers with an undergraduate major in early childhood 
education score higher,on average, than other students. However, it could he possible that this 
result is driven by within-school sorting-schools intenlionally placing high-performing or low-
performing students into separate classes. If this ·were the case, although students of teachers 
with a major in early childhood education score higher on average, they may have smaller test 
score Rains than do students of teachers with a different academic background. We believe that 
our use of student fixed effects should eliminate (or at least minimize) this problem, but just lo 
he sure we also include a model using test score gains as the dependent variable. 
Ideally, our analysis would include the gain in test scores from one year to the next (e.g. 
first grade to second grade). however. that is not possible with the available data. Thus, our test 
score gains estimation could he biased by factors impacting student achievement in the years 
for which we do not have data. Por example. a large test score gain between first grade and third 
grade for a particular student could be the result of teacher and school characteristics of the 
students' second grade year. However, our estimation would attribute that gain to characteristics 
of the students' third grade year. We do not have a way to correct for this limitation in the data. 
However, a finding or coefficient eslimates with the same sign using both the test score gains 
variable <md the test score levels variable should indicate that the results are robust to these 
polenlial biases. 
Within the tables, we present the results using mathematics tests and reading tests using 
three different samples of students. Note that we use "main sample" to refer to the sample of 
first. third and fifth grade students, "lower-grade sub-sample" to refer to the sample of first and 
third grade students <md "upper-grade sub-sample" to refer to the sample of third and fifth 
grade students. We will refer to the entire population of students (including male, female, minority 
<md non-minority) as the "full population" and call the female-, male-, minority- and non-
minority-only groupings of students as the "female-only sub-population," male-only sub-
population," "minority-only sub-population," and "non-minority-only sub-population," 
respectively. Por the sake of brevity. we only include the coefficient estimates for the teacher 
education variables. It is worth briefly mentioning that we find small and mostly insignific<mt 
coefficient estimates on our variables for teacher age, experience and certification. This is 
consistent with much of the existing literature. The full set of estimates is available upon request. 
4.1. J<'ull Population 
Table 1 displays the results ror the full populalion eslimalion using mathematics Lest scores and 
reading test scores for all three samples of grade combinations, while Table 2 displays the 
corresponding results using test score gains as the dependenL variable. We find two variables 
that result in coefficient estimates that arc statistically significant across the two models (test 
Gains
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The other main sample result that maintains the same sign across the two models is a 
positive and sLatislically significant coefficient estimaLe on the dummy ror teachers holding an 
undergraduate degree in elementary education (UG-EE) in reading. However, this docs not 
hold for reading in Lhe lower-grade or upper-grade sub-samples, nor does it hold in mathemalics 
in any of the samples. 
In the lower-grade sub-sample, we find a positive and statistically significant coefficient 
estimate on the variable for teachers holding a graduate degree in early childhood education 
(G-ECE) in mathematics. However, again, this result docs not hold in reading. Additionally, 
we find a negative and statistically signific<mt coefficient estimate, in both models, on the 
variable representing teachers who hold a graduate degree with a concentration other than 
education (G-NE) in reading using the lower-grade sub-sample. TI1ese coefficients also happen 
to be of the greatest magnitude, meaning that the negative relationship between student 
achievement and teachers holding a graduate degree in a non-education major is greater that 
any of the positive relationships with any of the education related degrees. It is important to 
note here that none of the coefficient estimates on any of the undergraduate degree variables 
arc statistically significant across both models using the lower-grade or upper-grade sub-
samples. 
In summary, our main sample results indicate that elementary students benefit in 
mathematics from teachers holding a graduate degree in elementary education and benefit in 
readinR from teachers holding an undergraduate degree in elementary education; however, 
these benefits arc quite small (less than 0.1 standard deviations in test score levels). It is 
possible that graduate programs in elementary education focus more on mathematics, while 
undergraduate programs focus more on reading. However, it is also possible that the teachers 
who choose to major in elementary education at the undergraduate level are simply better at 
helping students in reading, while those who choose a graduate major in elementary education 
are simply better at helping students with mathematics. Additionally, younger elementary 
students display increased achievement in mathematics when their teacher holds a graduate 
degree in early childhood education and decreased achievement in reading when their 
teacher holds a graduate degree in a field outside of education. This last result implies 
that students actually score higher on the achievement test with teachers that do not hold a 
graduate degree than they do with teachers holding a graduate degree in a non-education 
related subject. 
This highlights one of the limitations of our study-mainly that we can not infer that a 
positive (negalive) coemcient eslimate on one or our Leacher education variables means that 
particular degree-major combinations increase (decrease) teacher perform<mce in the classroom. 
It simply means that studenLs, on average, have higher (lower) achievemenL when their teacher 
has this degree-major combination. It is possible that the degree-major combinations are having 
meaningful impacts on Leachers, but it is just as likely (especially considering this result on a 
graduate degree in a non-education related field) that teachers with certain abilities are choosinR 
cerLain degree-major combinalions. '11ms our analysis does not provide any insighL into the 
signal value versus hum<m capital value debate. On the flip side, this analysis c<m provide 
insight lo policy makers on Lhe effectiveness of requiring certain degree-major combinalions 
for teachers. For instance, a blanket policy that requires all teachers to obtain a graduate degree 
Gains
Gains
Gains
Gains
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We do, however. find that certain degrees arc beneficial (detrimental) to certain sub-
popu la lions or s Lu dents in certain subj eels. We find that a gradual e degree in elemenLary educ a lion 
is the only degree a teacher can obtain that is shown to significantly increase student achievement 
in mathematics for all elememary students using our run sample. 'lhis result also holds when 
we restrict our student population to male students and when we restrict the student population 
to non-minority students. However, we find lhaL a Leacher holding a graduaLe degree in elementary 
education docs not provide a statistically significant benefit to female students or minority 
sludenLs. Female sLudents are shown LO benefit in malhemalics from having a Leacher wiLh a 
graduate degree in early childhood education, while minority students arc not shown to respond 
positively or negatively Lo teachers holding any education related degrees. 
Alternatively, we find that an undergraduate degree in elementary education is the only 
degree a teacher c<m obtain that signific<mtly increases student achievement in reading for all 
elementary students using our full sample. Surprisingly, this result only holds true in one of our 
sub-sample/sub-population combinations-young (first m1d third grade), non-minority students. 
Teachers holding a non-education related graduate degree were found to have a negative impact 
on student achievement in reading for young, non-minority students and the full population of 
young (first and third grade) students. 
These results do not support fue idea that teachers holding education related degrees are 
necessarily of a higher quality Lhan teachers wifu non-education related degrees. Again, fuis 
does not mean that education related degrees are ineffective. Our results simply suggest tl1at a 
policy LhaL forces teachers to obtain cerLain education relaLed degrees will not, by itself, lead lo 
increased student achievement. 
NOTES 
l. Aslam and Kingdon (2011) and Aaronson et al. (2007) use middle school and high school data, respectively, 
whereas this paper utilizes elementary school data. Whil e Jepsen (2005) also uses elementary school data, 
it does nut account for specific undergraduate or graduate majors for teachers as we du in this paper. 
2. http :I /www. scteachers. o rgl cert!ce11pdj7TeacherCertificationAf anual.p df 
3. hllp:/lwww.kyepsb.ne1/cert!fication/cerlslandardroules.asp 
4. Il is worlh noling hcrc lhat Darling-H<unmoml el al. (2001) dispuLc somc of lhc claims madc in llrn arlidc. 
Goldhabcr and Brcwcr (2001) dcfcnd lhcrr origmal muclc m Lhis r~jomdcr. 
5. Om vector of teacher and school characte1istics, xit:, includes all of the teacher characteristics and school 
characte1istics listed in tables of summary statistics in the appendix. 
G. The same major may be labeled differently across states (e.g. one state may classify teacher preparation for 
grades K-5 as ··early childhood education," while others may classify this as "elementary education"). This 
is not optimal: however, it is not extremely problematic either. If these variables really represent the same 
major. then our results will not be significantly di!Terent. To the extent that these majors are different, our 
method errs on the side of treating them di!Terently. 
7. Schooling is compulsory everywhere in the United States at least through the fifth grade, so there should 
not be any bias from students dropping out of school. 
8. Vv'c can slill mdudc lhc lest scorcs from thcsc studenls in lhc lest scorc gains modcl, as wc only necd lhc 
kindcrgmlen data lo cakulatc lhc differcncc in Lcst scorcs for a givcn sludenl beLwecn first gradc and 
kindcrg<ll'len. 
9. This is nut tJue in all states. l'or instance, Kentucky only considers kindergarten and first grade to he early 
childhood education. 
14 Trevor C. Collier 
10. The s<unple in Lhis dat:-1 sci was designed Lo be a nauonally rcprcscntauvc s<unple of studcnLs m the United 
Stales in Kindergarten in 1998-1999. Thus, students were sampled from thcrr schools; meaning not all 
sLmknls, nor all teachers from a school arc included in this sample. The avcragc class size of the students 
mdudcd in the full panel is 21.6 students per classroom, with a minimum of 10 and a maximum of 35. 
11. The Hausman lcsl that Lhc cocfikicnts m the random effects modd arc not correlated wiLh the error term is 
r~jcctcd al the onc-pcrccnl level in Lhc m~jonty of our models and sub-samples. Given Lhis rcsulL and our 
doubt m the assumption of uncorrclaLcd u and x in Lhc random effects modd, we present and discuss only 
the results from the fixed effects models. The random cffccLs model results arc available upon rcqucsl. 
12. Robust standard errors, clustered at the school level, are estimated following Wooldridge (2002). 
13. It is impo11ant to note here that the lower-grade sub-sample of female-only students contains very few 
teachers that hold a graduate degree in an area outside of education, which results in G-NE being dropped 
from the test score gains model due to collinearity. 
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Students Test Scores 
Reading 
Mathematics 
Teacher Charaaeristics 
Teacher Age 
No ExJKrience 
Experience 
Cerli fied 
UG-f.Cf. 
UG-f.E 
UG-OEM 
G-ECE 
G-EE 
G-OEM 
G-NE 
Reading Ratio 
Math Ratio 
School Characteristics 
School High Certi ficalion 
School Advanced Degree 
School EE 
School Ivlinority 
School Any EE 
School Years Experience 
School Reading Ratio 
School Malh Ratio 
School SES 
Appendix 
Table A.1 
Full Population Swnmary Statistics 
,'1,'umherof 
Observations 
2784 
2784 
1369 
1369 
1369 
lJ69 
lJ69 
lJ69 
1369 
1369 
1369 
1369 
1369 
1369 
1369 
JOO 
300 
300 
300 
300 
300 
300 
JOO 
JOO 
Mean 
0.000 
0.000 
42.033 
25.42% 
56.39o/~ 
92.339;_) 
I 5.27o/o 
80.93%> 
12.20% 
3.87% 
26.22% 
12.34% 
3.58o/~ 
43.32o/~ 
31.30o/~ 
82.510;. 
48.12% 
73.59% 
29.78% 
85.83% 
8.068 
43.14% 
3 1.41%· 
0.004 
Trevor C. Collier 
Standard 
Deviation 
1.000 
1.000 
11.243 
0.436 
0.496 
0.266 
O.J60 
O.J9J 
0.327 
0.193 
0.440 
0.329 
0.186 
0.154 
0.105 
0.282 
0.397 
0.346 
0.436 
0.218 
4.108 
0.078 
0.055 
0.492 
lllote: UG-ECE means an undergraduat,~ degree in early childhood education; UG-EE means an undergraduat,~ 
degre,~ in elementary education: UG-OE means an undergraduate degree in an other education rclat,~d degree: 
G-FCE is a graduaic degree in early childhood educalion: G-EE is a graduale degree in elementary education 
and G-OE is a graduate degree in an other education related area; G-NE means a graduate degree in a non-
education rclah~d field. 
Teacher Qual(fications and Student Achievement: A Panel Data Analysis 
Students test Scores 
Reading 
Mathematics 
Teacher Charar.leri.1·tic.1 
Teacher Age 
No Ex1Krience 
Experience 
Cerli fie<l 
UG-FC'F 
UG-FE 
UG-OEM 
G-ECE 
G-EE 
G-OEM 
G-NE 
Reading Ratio 
Malh Ralio 
School Characteristics 
School High Cerli ficalion 
School Advanced Degree 
School EE 
School Ivlinority 
School Any EE 
School Years Experience 
School Reading Ratio 
School Malh Ralio 
School SES 
Table A.2 
Male 01dy Sub-Population Swnmary Statistics 
,'1,'umherof 
Observations 
1369 
1369 
929 
929 
929 
929 
929 
929 
929 
929 
929 
929 
929 
929 
929 
2J9 
239 
239 
239 
239 
239 
239 
2J9 
2J9 
Mean 
-0.085 
0.094 
41.896 
24.76% 
56.30% 
92.47%> 
14.75%> 
83.539;_) 
l l.30% 
3.34% 
26.59% 
11.30% 
3.66o/~ 
42.93o/~ 
31.16%> 
83.96%> 
47.29% 
74.50% 
29.90% 
86.71 % 
8.165 
43.35o/~ 
31.15%> 
0.018 
17 
Standard 
Deviation 
1.034 
1.029 
11.144 
0.432 
0.496 
0.264 
0.355 
0.371 
0.317 
0.180 
0.442 
0.317 
0.188 
0.152 
0.105 
0.267 
0.388 
0.343 
0.440 
0.210 
3.991 
0.079 
0.056 
0.483 
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Students test Scores 
Reading 
Mathematics 
Teacher Charar.leri.1·tic.1 
Teacher Age 
No Ex1Krience 
Experience 
Cerli fie<l 
UG-FC'F 
UG-FE 
UG-OEM 
G-ECE 
G-EE 
G-OEM 
G-NE 
Reading Ratio 
Malh Ralio 
School Characteristics 
School High Cerli ficalion 
School Advanced Degree 
School EE 
School Ivlinority 
School Any EE 
School Years Experience 
School Reading Ratio 
School Malh Ralio 
School SES 
Table A.3 
Female 01dy Sub-Population Swnmary Statistics 
,'1,'umherof 
Observations 
1415 
1415 
922 
922 
922 
922 
922 
922 
922 
922 
922 
922 
922 
922 
922 
240 
240 
240 
240 
240 
240 
240 
240 
240 
Me an 
0.082 
-0.091 
42.285 
26.03o/~ 
56.51 % 
92.08%> 
14.43%· 
79.83%> 
12.15% 
3.47% 
26.25% 
13.12o/~ 
4.01% 
43.56% 
3 1 . .'il e;;, 
81 .73%· 
49.70% 
72.80% 
27.19% 
85.67% 
8.222 
43.52o/~ 
31.57%> 
0.021 
Trevor C. Collier 
Standard 
Deviation 
0.959 
0.962 
11.327 
0.439 
0.496 
0.270 
0.352 
0.402 
0.327 
0.183 
0.440 
0.338 
0.196 
0.151 
0.105 
0.290 
0.399 
0.356 
0.429 
0.223 
3.960 
0.078 
0.057 
0.497 
Teacher Qual(fications and Student Achievement: A Panel Data Analysis 
Students test Scores 
Reading 
Mathematics 
Teacher Charar.leri.1·tic.1 
Teacher Age 
No Ex1Krience 
Experience 
Cerli fie<l 
UG-FC'F 
UG-FE 
UG-OEM 
G-ECE 
G-EE 
G- OEM 
G-NE 
Reading Ratio 
Malh Ralio 
School Characteristics 
School High Cerli ficalion 
School Advanced Degree 
School EE 
School Ivlinority 
School Any EE 
School Years Experience 
School Reading Ratio 
School Malh Ralio 
School SES 
Table A.4 
Minority OnJ}' Sub-l'opulation Smnmary Statistics 
,'1,'umherof 
Observations 
764 
764 
540 
540 
540 
540 
540 
540 
540 
540 
540 
540 
540 
540 
540 
149 
149 
149 
149 
149 
149 
149 
149 
149 
Me an 
-0.425 
-0.459 
41.354 
25.74% 
53.52o/~ 
91.30%> 
14.81 %> 
74.07%> 
l 0.19% 
2.78% 
20.19% 
10.56% 
3.52o/~ 
42.63o/~ 
3 1.16%> 
81.04 %> 
37.47% 
69.14% 
51.87% 
81.92% 
7.483 
42.88% 
3L429;_) 
-0.134 
19 
Standard 
Deviation 
1.072 
1.088 
11.053 
0.438 
0.499 
0.282 
0.356 
0.439 
0.303 
0.164 
0.402 
0.308 
0.184 
0.165 
OOl 16 
0.291 
0.380 
0.374 
0.478 
0.254 
3.746 
0.084 
0.060 
0.508 
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Students test Scores 
Reading 
Mathematics 
Teacher Charar.leri.1·tic.1 
Teacher Age 
No Ex1Krience 
Experience 
Cerli fie<l 
UG-FC'F 
UG-FE 
UG-OEM 
G-ECE 
G-EE 
G-OEM 
G-NE 
Reading Ratio 
Malh Ralio 
School Characteristics 
School High Cerli ficalion 
School Advanced Degree 
School EE 
School Ivlinority 
School Any EE 
School Years Experience 
School Reading Ratio 
School Malh Ralio 
School SES 
Table A.5 
Non-Minority OnJ}' Sub-Population Smnmary Statistics 
,'1,'umherof 
Observations 
2020 
2020 
1061 
1061 
1061 
l06l 
l06l 
l06l 
1061 
1061 
1061 
1061 
1061 
1061 
l06l 
249 
249 
249 
249 
249 
249 
249 
249 
249 
Mean 
0.161 
0.174 
42.685 
24.22% 
58.91 % 
92.930;_) 
I 4.999i> 
84.459i· 
11.97% 
4.15% 
28.93% 
12.72% 
3.96o/~ 
43.63o/~ 
31 .459i· 
83.069;, 
51.94% 
76.57% 
16.46% 
88.42% 
8.475 
43.57% 
3·1.239;_) 
0.108 
Trevor C. Collier 
Standard 
Deviation 
0.921 
0.906 
11.288 
0.429 
0.492 
0.256 
0.357 
0.363 
0.325 
0.199 
0.454 
0.333 
0.195 
0.145 
0.097 
0.283 
0.395 
0.337 
0.345 
0.194 
4.121 
0.078 
0.054 
0.443 
